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Cusp i*i3<avt 



c fan d*1.i.B n££yi-Ti£ listiiafc^UuioaB aatwial 

The present Invention relates to a proceas for dcligirifr*vp llftiua- 
c&llulosa nat*rl»l, *tr*v, eawe, fcefcAsse, heap and the life*, 

tiy means of a ch emical pulping proce ed Tfec prams*.* eaapfiaei carrying 
out the pulping *t ii temperature up to 2*0*C in the pvi*«=nrfe uf *u 
of fvcUw aoitumt oi! a tliioamida, t jaocHTbaro J-te, ^ tou ^f? tft OE jlgft* 0 " 
qaitujmata,, wbarein ttie ratio of the llg goceUttlw mjen rLai to che. 
pulping liquor £a in the rang* of 1;3 ls50« 

Th- cHiowWAaa ditWoearWdas ar. botH cyclic and, *ff*f*fiUa 
acyclic conpounda- Acyclic thioureae art MpeoiaLly pi*f««**- 

Jr*f erred compound!; Are thoa« of eh* forwula 



l > - C - X <D 
Whvrtln ft ia alky I of X to 12 carton atoai, eycloaUtfl* «yW aralkyl, 

-t(\ -o« « -5»* ^ V V *J OTd a 4 " d ^ tfl ^ LL y " h ^°^ fl » 

aikyl oM to 12 oarton atoma, lower alkwcy-lcwer alkyl, phtoyl, 
ben*yl ( or phenyl ot 1***vL auoetitutcd by Kalogww l*«er alUyl, 
lower *lfcncy p tower alkoxy-louter alVyl or sulf&> or «ch pair o* 
s^tl^nts « t and S- 2 > and <Rj and R,> todapeiidantly, toother 
vitfi th* nitrogen atom to which aaid pair ia attached. U a 5- or 
t^meriberad heterocyclic t*di<*l* or ^ and Kj togathar ar* attylen* 
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of 2 or 3 carfcon ato»R ot pHctiylene, artd M is n catum. 

In the definition ot the radical! o£ eompnvntfs of th/ft filing "la (1) 
ad4 of the. eubae$ucT>t forjnulae, Iwc? allcyl acid Iowct; nlkoxy vlll 
cipinally under stood uit denoting tfcote fctnvp* or group cMipaneaca 
vitfeh contain 1 C<i 5. preferably I Co J, carbon jit«wi, for axtriple 
m&Chyl, rsthyl, ti-propyl, isopropyl, a- butyl, sec— i»utyl, tent— butyl 
4>e *wyl, and mithwy, eetboicy or i*npvopoxy. Halogen ip £1um1tiq, 
bxomioa or, preferably * ftivJ.uriner 

Th* te-rjn "tallo" denotes the su'lfim-ic acid group* Atyl is preferably 
pbe.oyt aFid ar Alley 1 lit preferably banayl* 

Alkyl grewps vittiin Ltie dtifvatione of X, a ? , R^, and rati 
be in atral&SU. efinin or toaciiihud <cHain configuration, TheBe alfcyl 
group » may contain 1 to 12, preferably 1 t» 5 <md a otoet ptefgeably, 
1 to 3, carbon Atoms, example a of. such alkyl. group* ace methyl, 
athyt, n-prcpyl, isopropyl, u-butylj, *C4— butyl r n-hexyl., n^ctyl 
<»r n-dodecyi. 

irtwor alfcoxy-lowt elkyl groups Dt^, n^, and at* in ptrbicnlar 
alkofcyal&pl groups containing & total 6.G 1 to * carbon atftm;* e.g. 
IWrothoxyathyl or JWetEwxye-thyl. 

x u» o.yciofllkyl ia a.g- eyclopeutyl or, preferably, cycloTvjxyl. 
X 04 aralkyi ig pftptyyl ethyl oe, preferably* bfeunyl, whilst aryl 
will preferably be understood na deaotiiig waphthyl, dipheayl ^nd 
itl particular* phenyl. The aralkyl 4ctd aryl radicals can be pub it i- 
fcuted by Halogen, lower alkyl, Jnw«r *Tkoxy or fctillio- 

i*i'^£urre4 lubatituLTitc? -in the pfituyJ and benzyl uuuleus of the 
radical X End of the r;iriic«le R a*£ e.g, halogen, low** ulkyl or 
luvov alkoxy, fur example, dhiui'rne.. methyl or ln&thoxy. 
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K heterocyclic radical represented by e;u:b \>;l\t nf. subBtituautrt 

(Jt^ find R^) «ad (R^ fiJlJ R^), I: ogRt.lv. r tpf.th Ch* nlClttgfeil afctim tn 
which said pair I* Attached, is e.g. pycroililf.no, vvT^idiiu?, 
pLpiin^lipc?, jio-rpholino or Ciiicwvot-pholino. 

Nhere and together are aiU.yl.en12 of. V or J carbon stoat, Cbey 
torm together v/lLh the nitrogcji atom to viilcli uh«y are cttnch&d 
a hj'cIvc thiourea ethylene epicure* or propylene thiourea < 

Hhere and Logisthcr. are phenyleiie-, they itirm, tfl^PtheT with the. 
ifhuiurcnrfo grouping, phenylenfetfiiu-uifua whirh c«u be substituted fiy 
R (J MtO K^. Thlourtjail.-£ can bIbo be uaed da cyclic ttiinuarbiunida. 

The RubaLitOAtiii K Ik v*V£c™bly a lower alkyl group nt, preferably, 
a W-ri:ij\ip, Rj„ R^ and Et^ yfcf^rably hydrogen or tsauh 

f-s ei lcvwi alkyl group ennh RS methyl or ethyl. 

A cation X can be. e.g. liydtugBn, ah elVftli metal, preiershly uodLma 
or pota«.ei<fm* *tt aniline earth natal, preferably ^g^aiun. or c*l- 
ciuro, ox an axanouiaw group. The term n *Twiojiium group" as uted he." 
re£ej:a both, to wnjonium <HH^ + )- and to tfubftcitnteiA ^wxwni-uin group*. 
Thove lBtt&i are derived e.g. front aliphatic amine e each as. di- 
or LiiedELylicinitie o* memo*, 4i- or tiietliatWlamint^ or frojc cyclo- 
iiUptuatic amine a Buch. a& cyoloEiaxyVunrinR, The. preferred fremiti^ of M 
la hydrogen, do, AlUili nct-el or araioniuu. 

7u the practice of thin invention it i» preferred tu Line componnrfa 
o-f the fn r mil lot 





8 
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R g independently La hydrugim or 1««vr alkyU can jreferaMy 
also bo phenyl, 

RtpcvL-illy preferred cosnpounda of formiLi (2) Am those in which 
i« mecJiyl, NK ? or -HCCU^, fln d R s and are ]jydrog±t\ or m*LliyL, 
Typical exaiqplea oil such confound:! nrr tHx^ace t5KH7.de> tttipbeuceDiide,, 
tfitraiaeUiyi thiourea and, lti paiLiculai*, thiourea* 

Particaiarly tfuititfitc* compounds atc si bo df.thiocarlMimfltee of the 
fiotnula 



wherein JC end K have Che ftt*Ai\ in* an lug* Ami r A is sfa. ulfcilit motHl 



in formula W ab<ivo ( R L and ttre preferably lover alkyl tadx 
&e KOtliyL or etliyl. Thd uiofifc imjiojfeimt compound pfi t'hie group ia 
eudiunt diethyldithLocarbamat*. £xaaplec o£ £uT£hc£ tbfoaHrbnmixfcBp 
plperidJae 9vd£un ditfiiw-artiaraits or dietJiyLarowniUDi dlethyL- 
d-i thi ocflrhaurate . 

la the pcfuuciss uf this invention, Che compounds of formuUe CO 
to (3) are eiqtluyed primarily n» .iddi.ti.veB for obtaining wooJ ptclp 
from li.gnpceUuloae im eerie lei Huere th&i« confounds Ihivc tic 
iyui-i.f.flted kappe-iuiToker Crappy-SycLe* M-6o) f usiti^tw-toiry 

y-iolda of wood pulp are- obtained Lterevfth, 

/ Tin; dmuuxitr; in whierh t.Ho compound B of formulae (i) Co f3> are, 
j" (^ployed in the pulp liquor ft vary £roon fl.noi to S 3 fcy wifcht, pre- 
ferably renin 0,01)] to- 3UJ .1 fey weight, based on Lite llguotfeUulofte 
material. 




"1 

or ?nn»rijivi. 
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The said t.Su.ogmLdes, Ltiicif.rjrbsmide*, Lliioiwrbnamt ea and cCLrtito- 
carfewuitee are employed by tU^mftclwia or, preferably, i.n corabiuauiuxi 
with dtt uir^snic eyelid compound cotit alula g kr-to and/or hydroxy"!. 
gCnups - 

Example nf suitable u^smXc cyclic wrwpnDTtda cc-uLaiuiTijj licto end/or 
hydrofc/L Rroupa are Dionar.ycl ic > dicytlic .-md/mc polycycilc ticytnpnuQdJ, 
**pcci*Hy dlcy^Uc tricycliu rind/by tetracyclic /:ora>ciuTuJ6, vhlcSt 
contain tv» lceto groapi and/ov two hydroxy I K^oups, Prefer tad 
ci>mpoimda are; ljA-aaphthoquiiUKUS, 9,l.0"Anthr*quijwfli.*, D-icIs-Alde-r 
adducta of l,?~dienea» »f voeub&titut^d oc wiibaeituted li-tiUad-ienc 

with p-^enao^uiAOi^ awd/pic I, f-napfiLJinqviiTiOTie., and/or ncoMLkyL* 
d ifl lkyl * liydrwy , amino, alfccncy , alky 1 emiftil t h» ] r^c* aud/o? tt ul£n 
derivatives thereat* 

It Is v^p^iMe to use e<g, *tie following dumpoundB concurrently? 
9 . 10-avithr/iqn liwuc 3~methy la nChrAyvinonB , . 2-ethy lantltf aquirwne * 
dicMarnatithraquinoue,. 2,3-dxinathylantUraxioiiwiic.. Z,6-dLflafcEtfl- 
Anttiraqu Inane , 2 , ?-d iirathy Ian Lkr.-tdvincHis , 2-amltioEmthi:»q\i iiuaie , 
1-rnfcttwrayacibhra^uitiotxc,. 2-mettao^yaiLthrdqijinone , BnttLra^uirtOtfc.^-- 
sulfonic acid or aathvaqkiLEioue-dUuif p^ic «cid (iu I: be form of 
alkali «et*l aflltft) ¥ 1,2-btim^nt.hTAqitiADike^ ptuitiAnthrejieqaliicmu, 
dnthtcmc, 10-ziethy - i*xicaiathrooe, dlfiydronyanthraceue., dihydroxyantUra- 
oei\£Gulfnitat* r teti4hydifu-9 P 10-dikftCoartClrf*cf.Tnt or 1 r 3-dliweLttyl- 
teiteahydvo-P^iJ-dife^toniithracAaft* Two or more oil thr.*?. k*to compihuLd? 
can be. u^cd in the process of the invention, Tt 1b preferred to 
employ only one off Limse. compounds &tv& sw»at preferred Co vwploy 
9,10-antUra^uitittTic or. 2-iRfltJiyl-$,l.D-nathv«qiiino/Sfej Lugcttier villi £tte • 
said thlojuoadei, thiocarhaifci Av.h or ditUio.£atf>;»n?to0 , 

In the- proceftj: nf, this invent, ion th«i:* may be u&urf 50 Lo 935 

by fcelgbt of one oe vmcv! organic cyclic courpoundfi conrcitning 
koto a»d /or hydi-pxyl groopa, specially ^iCH^nthraquisioiie* and 
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5 lu 50 % fcy weight of nnc ox wore of Chr. compounds ol" Jlnrmnlac <1) 

to (3). It is Adv<int6geOU8 Lo una OHTItUVefl Oil 60 or, pnrcffrrflMy, 

70 Co 90 X by Height tif k cyclic Cdnipi>uuri wntaiT>in& fee to And/or 
hydroxy 1 fcctmr*, preferably ^ lO-atithr&quinane or I'mcthYlatitni-e- 
^cttnone. and 10 40 2 by wight, pfcfcx-aMy 10 to 30 S by Knight » 
of a compound of formula (I.) to (3), in parting I at thiourea, t3iio~ 
dcL*tr-rande s tetr a mum: by I thiourea or Audium d£ettiyldithiot\rtrfc:jniatc , 

interacting Mixtures xr« ttioae- of thiourea wild nnthiaquiiiouA, 

vhicti Are ewployiid in the- ratio of w$ or- preferably, ol" liV tn 3;7r 

Tho amounts IJl Wlllr.1i the IDixCUieS Of CitopoUTids of formulae (1J C» Q) 

and CSl* uycKc c^rmpoutidfl cotLLjiLnfag keto aud/OK Uydtuxyl froupe 
nti-. added to the imlp liQuore* vary £mui 0«(MH. to 1 Z by weight, 
prefer, etily tlmm 0.001 to 0.2 X by weight, based da tbc tJgnpcel.Tii- 
£ot£ material.. 

The p-rtifaivad lignocelUrLofrc nsatciial ia vo&d« This ia fir it utu.illy 
coavorted late or ahavliifia, The wood can be tofbiMad, 

fl£1Voi: fir, i prune nn ptci« a or hardvoad, c!*g* maple, birch* beech, 
oak, ftdve* or poplar. The ligoftcelrulote material can, bovevsr, 
iiiflP be in fibrous fnmu 

She uhumical process, l'or obtaining wo&d p-ulp lu cwwenienely 
carried out in alkaline medium, t^, by the iuLDala i>t Kraft process 
by the (?odd process, thu vnlfite cook utidu* jrinvBlfcaUne ccirtditions, 
vir try the oxygen^alfcul i process. £u Lhig mentioned p-ruc.E:3*3, 
Lb* cxy&en can bu intrndvtced berofe ur after th.9 treatment with 
alkali.. An litter poeaibie uu-ttiod nf obtaining cUeiiilt-al pxilp which 
can hi: cvploye^ ia tills invention i* the wly&ulf id*, proce*;** This 
Process caii fee carried out T>oth in ^IV-aline and in neuLrriT. mediimtr 
Ihe Autf.it* pulping. pr«ouM!> i.ii ne-utral »odium c$n carried out in 
particular at Lig th^ said ni-xturej: <>F th* thio compound* and the 
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cyclic kt!i-.ft compound:!* Further, the llgnoccllulose uaLcrial cau be 
Ci>o|(eri Ul a fir Jit gt.ep ill thi< prufcnnc* of sodium. hydrasdLA-ti Che 
treated material beatei^, tmti thr be&t&A iiiaLurial subjected ti> a 
s&uond cooking ALtip wtiich ls carried cut in the o regime of an 
Eilkalutt rn1uti.on of a p^rodd*, e,g. hydJMjgfc* peroxide* oc of to. 
alkali p-Bioxide. 

The. pu^iirvp proceed t>£ tfcfj invention cai> hi; carried out at <v 
tcmperacare of: 50* to 25o"c, i>r*f orafcly from 12n° to 2O0 ft C. Tb* 
pulping r>roceei 1* ewLetf out at a jfatio of Zigftocellulutto material 
tn cookiag liquor of 1:3- fcu 1IJ5Q, preferabLy fnmi 1;J to lilCk 

It ra preferx fed c» tTe&t lignocelfisl.nsc m&tarial la » cLocod veefc&l 
at a lienor ratio of 1*3 to 1:10 with an Alkali preparation which 
eimtairia 0.001 to 0,£ % by velgfit Jif a mixture, oj* a nonpouiid of 
formulae <T.) to "(3) aad" an aitthraquiflgtte r.umpnwid, basa-d licl the 
tiBnocellulo«e iwt*ri.Al. the prist crted Alkali Ik tsodium hydroxide, 
and/or nbagnciiuiia liyfirojciduj which ie normally employed ia the forfo 

r 2 to IS Z AqueouB aolution. Very good result a arp also obtained' 
with a dQtfiti font ion of the said u odium Liydvoocldc jolvtioi) with sodi.wa 
sulfide by the Kr*ft process. Sodlcwi v^lfide is aAvftiUf-wotialy 
ompLoyed in m Anemic of 0.01 to 40 e/l» yftifcrabLy from 0.1 to 
. 2-5. a/K 

Compared with tLi* proceu&tf? vsing entliraijuiTiniLC alone aft knuwn 
^oliiiciifyiflg .iKKut, tbe process «f thie inventicra, nsppcially when 
using Litci ?axd rei*ture t produces pulpe whiisfc ^ive paper havi-ny, better 
Btcfccijttb properties, flceuir; to the, synergistic bcLIdii of th* mixture 
cTRplo^'ed* it 1:» pujsiiblB in parti mil ax to redum the mount oJ! 
empeaej-vti :intbvaq uiuone d*/ivnti.ve + while tfus yivld and rati: of 
duligni.ficatiDn xeiiiiiin virtually iicinHnnged . 

in Lho following Hx«LTpplos the di lor tew ramAer i& dai:o. ruined aft 
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tnfr-rcncee v&lu£ IW the residual intent of ligiiift and elan yleldt 
are calculated, ?&ita ami ii-fcjr<:Knt^j?;r.ii axe by vtiglit. 

Examples t, to 3; Threfi .iAbipT«» of mill chip* (rt£6.i .it>ic9» maximum 
Lhicinee* - 3 mm), cacti having a weight of Z5 ?. r are tLtiL'ecC Lu a* 
au Lac Live at- 60 9 C with tflO ml of aqueous 1,14 » sodium hydroxide 
solution and then ac-nvejiged with nitrogen, Jtach alkaline nilxtn/iL 
ia trfidTi treated vieh on* oh the mixtureB listed in' cul.uron Z of 
Fable 1 and c:cma toeing of thiourea, and" 9,l.ft-ai*thvaqni]iOAe In tlia 
Iad-ii;ated percentage Amount Column 3} and ratio (uoIutmi 4), where- 
upon, the tewpe future i& Yaifled Lo U3 B C ;n»d the mixture is Ictyt fur 
two LiQurv ot thie temperature:. After cooling, Che tr-ucfo v ,ll P 
filtered off > wait had vi.th hot witer and rinsed with dei.onised water, 
the pulp in thro beaten and prevail to a sheet, The averse chlorine 
flunitjav «nd the average yiuldp of the- three eAy-eriTOMits nf the 
individual Example b are determined* The data ore reported in Table 1, 
The purcentA^e yield of j>uly, h*s«d on the wood employed, is 
indicated lti the pcicondt laat cola eta o£ the tapt,c> The Ligiiin 
content of the pulpB la caleuiAfcarf by multiply ins the chlartne 
coneuoipfckiA by the factor 0,90 in accordance with the ftcandla&ffsui 
1*12 lp, Paper and Board Tejtfclng Caunuttee (SfiaA-C 20j?2), The chlorine 
number la gitftti J.n column 5 of the tab lis. The hydrocarbon content 
of th« prjiipp la d-ete milted! /rt*n the difference! or Ltit jivlp yd eld 
and the ligrtlii- conuasu., Ancmrdirifslyi the lignvn-f rep yield is given 
in the la at column of the table.. 
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Kxam plfea 4 LP fci Thrim .snmpHv; ini.H chips, «ac"h vr;i.Hbinp 2.5 
ai-e treated in au autoclave at 80 *C with LCO uxl ol aa aqueous i-ild 
eodluoi Iiy4raxj.ifa. wUitioci 1.1 J £ of sodium Bulf£<to and ecavCTxed 
wvth nitTojs^n* Tn each olXflline mixture- iff tken added one of the 
mixLCiret Lifttfcd In column 2 uf Table 2 ;jciiS rcm.>ji.xtiiig erf thinu/ca 
and 9,10-anttirflquLncme in the percenta&e aoiount indicated in column 
3 and in Che ratio iiuUiaued la v6'1uiiili 4 # wlicJteuptni the tttmpiirsitaen 
i*. taIs^ t-o l<i& n C and ttiP cooJuLnp; rai*t.\ii:o i» then Vept for £ hours 
at ttitfl temperature. Atter caolittg, Ltoi <irbde pulp i* filtered off, 
witshod wish frot water, and Tinand with tei<mi>cd xatcr. The pulp ).a 
then bostwi and preeaed to a sheet. The chlorine number and the- 
yields tit individual rnqML/MutiiLK rind the avuta^v. uf thii three 

<wtperimeniM ar* then dete-ToiiJied - The rfcaulta are reported Ixx Table 

2. TJju uklaclru aiurihor 19 vn^ft^t-iid in c^"l"Hin, 5 S the P\Tlp yield 

and ligLiiEi-fxec yield are. atat^d in coltrmifl 6 and 7 respectively 
Cin I, h'LKed an the miori cmpl.nyc<0 , 
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li 



L 


2 


3 


4 


5 


D 


7 


in ■ ■ 


Additive 


Amount 
in % 


Katio 


number 


y i.isld 

in 2 


Ligain-free 
iwip yield 
in % 


4 


thioirta* / BnChraquijtone 




1 ? 9 


9,0 . 


48. 5 


45. [> 


5 


thiouroo / enthracjuinoflis 




2 : U 


B,0 


«.7 


45.2 


6 


tliiumcii / ajiChraquijione 


i>.u:> 


3 J 7 


H.I 


4o,G 


45.1 




enthraq^itiuiLt; 


0,05 











Example* 3 Lo $i_ Thtfnr. sample of mill cliip*, fe^ch wcigVLnR. ?5 g, 
atft treated in an autoclave at $Q B p vitti 10D ml of an aqueous lJif 
sodium hydroxide $olut£nn and Z g of sodium sulfide an4 ^wenpcd with 
tLl£togvn» To o«ch alkaline mixture is ttinn *d<Satf one of the utixtartSK 
liBtBd iu column 2 of Table 3 and conaiBtiixe of thiourea ;md 
?,tO-«ntbi*fl^uiTsanfe in the- perttju^e amount ind rented in coluaui 3 
emu irt fcLit tatlo indicated in column 4> vh&ieupirn tXn temperature 
lit c;ji.s(;d to 168°C and the coating mixtinrc ia theit kept for 2 tuuura 
At thifi teityfiiaturc* After cooling, the. crude pulp U f iltored of f , 
rfusfci:* crith hoc irate r* and ringed with rteiaoieed water. The pulp 
i» then beaten and preyed* tu a shoot- TSi» chlorine nunber »ud tlte 
yielda of iih* individual. «tporinot)6ntB mid the average «f tb« throo 
exptriftiswLfli ;jr« Chen. ^frt&rmiLWd.Ttus reaulLx ar<i rnpairtfcd in l'Jtbtfi 3. 

TJm tihiQTine nu»lj«r i* ind-lv-itsd: in column 5, and the pulp yield and 
lignln-i'reK yici.il nvc stilted in column* 6 and 7 rpppectivBly (in E t 
fcy-sod on the wood tuiplDyed) » 
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2 
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A 


& 


G 


7 




AcHUive 


Anomit 


Ratio 


nunftei: 


Put? 
yield 
it> Z 


T,i|»ii in- f roe 
pu"Jj> yield 
in t 


; 7 


tJjlouEfgA / «iTittir*wiuiT»one 




I i » 






45.2 


8 


thiOuTfe*. / aiUtirriqrnjvJTW. 


0,05 


2 : B 


6. A 






El 


thiourea / anturaquluonti 




J : 7 


6.6 


47. & 






ail CliraqiiH.nonc 


0,03 




6.5 


67-? 


4 A, 9- 



Eymple 10: Three fiAmptes n£ mi 11 chipa, each, weighing 25 g, are 
treated in autoclave st ao*C vitfs LUO nil £if in aq^wsnvs 1,186? 
aodiwu ^ydxvxi.dn ^Uiticn and scaveft&ed with nitrogen. On fciir «wi 
tiHTwI, no additivo i» added to the aLfcallae Mixtures and, «n rtie 
other h thiourea an J Q./lo^Ti£ntfa^ui.TKme. ?t?^ ad^ed in the percentage 
amounts ludic&tud in column Z of Table ft. "Hie. temper.itui-c is 
thcxi raised to L73"C and to* cooking niCr-Lurcs arc then, kept for 
2 hours at this trmpr.r,ituT*r Af.tfrY cooling, Lhe crude pulp i* 
fiU.er!(>H ^tf, washed with hot waL^r, and rin*«d with deioniaed water. 
The pulp ia theo beaten Atid pit:sM:d tP a shee-t- The chlorine number 
and tlie yields of thr. inAi-rxdiial experiment e and Llie uv-eragd of 
thr. tbceft expgi:iinont.j are, then deter mi ned. The; i*e±;ulir& iJtti cupurtvrt 
Lu Tahlc 4< The chlorine lumber ie iadliriiced ici anliiinn 3, ,wd the 
pulp yield an.fi liguiu-ffei: yiwld arc stated in columns 4 itul 5 re- 
tp&niiv^ly (Ixi S, hneed ort the wood <2jh)> loyfid) , Tt. i.s evident from 
this Kxampie Lhat chloufcu t^m > c uB*d alocw to increase tlie 

seJ activity of the process. Ki)-.vt:vi:c, ir. enquires ahoi>t 40 titnB* move 
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thiourea tdan .-mthraoviijiona to achieve this 3Pmo effect* 1'Lui k'rieit tVflt- 
Che sam? nffe-ct le di:hl«vcA Krth c mixture ol r ap lu 30 Tf of thiourea 
attd 70 K £f£ anthTRiviuone a& wich yure isnthr<iqu£ii0nB (see example* i 
Lei 9) ahotra there fort cbiiT. the c-ombuisttioii of thc*C! ^iddilH.vus 
pro dace e x e-yttufgigt-ia effect. 



Tafilc 4 



1. 


2 


3 


K 


5 


Additive 


.Amount 


Chlorine 


Pulp 






in 2 




yield 


pulp yf.eld 








in X 


in Z 


without ddditivo 




17.5 


50,5 




thiourea 


1. 


li.9 




43.4 


thiourea 


2 


1D.2 


4 £1,0 






0,04 


10. t 


47.9 


43, !> 



Bxamplfej 11 t« 20: !ftro sdmplds aill clupa> each* xpeighing 25 & 
ar* t treated in an niitcicl&ve dt S0 & t: TOO tnL of an aquenn* 1.11BH 

ot: 1,1 23« frodiunn hydroxide solution and scavenged with. nitrogen. 
Then,, <m the one hand, no addition of additive nx the Addition uf 
atiLKtt!<iuiTU>ne is ttnitia to oach alkaline mixture* &i\d oti fcliw other 
"h/md T tfctJraiiie.thYl thiourea* ethyl tine thiourea , beHir.otTao-iimi.de or, 
ftodllui*. diRthylclithiocarbajnatc added 1a lIks ru spent iva emounL 
Indicated in colonm 3 erf T*hle 5, vher<tupun the. romper d Lure in r/uaed 
L'o 17.> "<! and tlit cooking mixture ia then fccipt for 2 hoar.* at this 
U<*nper ature i A£tc:u cooling, the unvote jmlp ia Tillered »ff. vaahed 
with hot Muter, and ringed tntb deionlaed cmLki*. The pulp ia fih«n 
bis*twi and j7/tti*!;r:A to o sheet. Tin; chlorine numbuf ami the yii=l«Se of 
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the. individual exucnimenLB aud the average ul" thr. two «jcyeri.nkncit9 
,ire the a determined* Tli-p TeeulLe flrt reported in TaM* 5- xJw 
chlorine nuaJber is i.n£icaL'u<A in column and th& pulp yltiW «td 
lignln-fr&o yield are Ntatad fu columns 6 find 7 r^;yi:r.?:ively (In 
2, fca/;cd cd the vuixj. <mployed) t 
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ExjiT n^lca 21 to 33 1 Twn aau^lee -of mill uiiip;;, cacti weiehldg 25 g, 
«Pfi Crrctiitrd in <w. Autoclave *lL KO*C wit-li 10t> /nl u£ ur aqiiAnug l.ltGW 
ot I.IZGH iodiur* hydtuxldo solution and AOjivtsrvfcd vith nitrogtiu 
Then, oi\ tins ane hand, autSir-iquicuino ia added to fcdch .ilfeilixrc 
oii*tMto, And on ttie t>£for haad, eciiyl&ne thiourea, tMoacet&inLde. 
VhiDb-enzamlJe nr thiouracil-2 Is ;*cLHc;rf lci tti& respective airoimt 
indicated in totuews. 3 of Table G, -whir Austin t>Kt temperature i* 
raise J t«J l73 a C and the cuoUlna cvi*t\iro ia then ke^i £pr 2 hours 
ivt thia- temper ALar i!. Afoot cool lag ^ the. crud& pulp i# filter el off, 
uatiljud with hot water, acid rJnaed with dois^ised water. Hie v*ily 
i» th*u beaten and prentfcd to 4 shoot. The chlorine number .iruJ tho 
yield « o£ dm individual aKperiraeot* W £h« nv^i^fje of Che tua 
experiment* aro then deter/niw&d . Tho results are report 4. J In TaMe 
6.- The chlof-inc n*nM>E*r ia indicated In cuiumn .5, find the pulp yi*W 
and liBniiv"fxeB yield are eta Led in cniurrnid & a^J 7 re Bpec timely 
(in 3,. baaed on to* M»ud conloyed) . 
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examples 56 tc 4 1: Thrtc wimpW of mill chips, each weighing £5 g, 

art: trchAteri ill ATI autoclave »C 8U V C fc'Uh ICO uf uu uquccAi* I. VOW 



EcrttoipLpp 39 * 41) and scavenged vith jctifcrogfeii. To erttli fUnllAi 
mixture it th*u iiddud* «*i the ntic hand* wtthr SLt\v\oti98 or i-mathyl- 
auttiTanvinone, and on the other* thiourea, (Mourea/2-meLliyL- 
anthr&quiiwuu ( l i 4) , th i.nurcii/anthvsq\iinonft (1:3), t hioftc* tamid*/ 
anthi-R^iiiuone <I:3) , iu the respect Ive percentage anumiin iT«l{nnt<td 
in column, 2 Tafctu 7, viirrciijinn t-bf. trraper&cvie is raited to 
173*0 <166 fl C in txawplee 39^41) and the cooking fixture Ln \asyt 
for 2 hours at. thifi temper ^t.ijTn (f>J niTnutca jti Ik-ample* J9-*l)» 
Aftisr cooling, th* crude pulp iB filtered of i , vaehed villi hoc vaner, 
and ringed vltit deiociisnd wtur, T.hs pv*"l? L3 shtn fccflCeti and pie a Bed 
to ;j »frpc.t. The chlorine iiua&ei: «nd the yi-tlde of Lite individual 
experiviecitd and the average oil tha Lliree ejcpdri.iiKKii:K »«: kfiisn. 
determine: d* Tlie Tc^uUs arc reported in Ta>lo 7, Ehc chlorine* number 
ie indicated in column 5 t and Che pulp yield smd ltgniii-frc;*! jrleld 
are itaCfed in calumni! 6 ,it\4 7 rcftitectivtti'? <io V, b<vsud mi ths 
wnoid employed). 
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Bjcrim pLeR 4r2 to i!i_3s_ Three sample* of voad Ciiipe, e;n:h wishing 25 g, 
cure treat-crf in a\i autouliivo At $0 4 U ui.ili 10Q ml of &n edjicoiiv L.10N 
fturfium hydroxy solutioft (A*MiLi.r™<-aiy with 1*1 g/l of R& 2 S in 
EKampltn 46 ~ 49 and with 40,6 g/l o£ Nm^s iri P/xanplee iu - 5.1) 
and scavenged wlefi nitrogen. *to am^m a lbs lias »i.^Lnrfc then added, 
on the Unudl, ^athraqtiiitoiui and on tlie olbec, thiourea or ibilanecv' 
Atithunquinoitt (ts3) in the nsppect-.Lvm percent -age amuimto \a£i<atet3 
in -eoluisu 3 of Table 8, vTi^rcu^osi the tefliiiArature ie raited i:o 
160*0 (150 *C £xi 5J*ampl*e 46 - Si J an A ttiff- cooking mixture ii. kept 
for 90 minute* at tfcl* ti!mfcic.r&tuie; (45 aiIcluu^ H.n IfxRirrpUfc 46 Li? 
5.1), After caotbig, the crude palp tw filtered off, wiushnd vitb hat 
water, and ringed with d£ioni;;r;A water. The tuLij; i?i chen beaten auri 
pros a&d to a ffliuet, Th* chlo rxne tiumb^T find tite yield;; tbe- 
indivl<lu;)1, trxpe-rimeiits aftd tl.c; war Age of tltu t.:iToc experiment::; at^ 
kficiTi Attercaiued. Tin* rcawlta are raportfld in Tr.ule 8. TEi£ chlorine 
number it itidlcqtod lb colors S, mri} t."he pulp yitid iinci Vfoniii-fr ee 
yield axo stated in column* 6 snd 7 re Bp*c L-lvd.y (in l t based an 
tho wood -employed) ^ In Rd-dEitiou, a PU £t_ oj_^ch^ ul]>^JL<t bleached and 
Cbe vtacoeity of til* paip *p rioterniiued. THe valuea are reportnd 
in column & of tfo& table. 
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Examples Lt > S7i 700 k of mill chips dispute: dry) obtained £rotf 
tpfiuu: (piceGt eTX-elsd) ace put into an autoclave at 6U V C with. Z.ft 
litrea of cnolLi.tiR Liquor. The- coo-t:la$ liquor' is ppccLfied in Table D- 
Tli± temperature u raided l"c poc mi nuts to 173 ft C G&aoipLeJi .14 "56) 
or lG8*t: CUKdii^lti 57> Atid the cooking taUiisru I* 1«spt At thxa 
tenipuivtr.vie for 2 hour* (isxawptc? 54 - 5£V or L hour (&t&fflyle 57) 
The cooking mixture fa then cooled and each pulp is wiithod j.ti 
thd c: cm volitional maimer and aixal/r;<;d. Thi: data are imported, in Table 
En Addition, tfic- pvlp i.b boacen (each, pulp a*: 6 difiYrccnt depress 
of bcatlnc) and the, eorreftpoiid Jug phyaf.cKl puopertie» are. deLer*liutd* 
The results are •; unwished in TeVlee 10 to 13, 1a vAiicb tot 
comparison purposes the values £t>r t«iic :sfcrni>Kth ave aefc a^flioac 
those for the torre.£p<?ndiT3g breaking leivgth. Ij'vodi the relation 
of Ce»r Kt-.r^rrKth to breaking length It ir, new that the pnlpa of 
Exanplee 54 aftd S£ Iiovq. ^bnvt tho anui* strength propajTLx*!*, tilthrmgh 
the t.npi>;i"n\ 1 mbrr ct Sxarople 55 le bomeirtist higher, Iti addition, it 
ip to be noted thai Lhe gci^K yi^ Jcl of Eaample 55 ia about 3.7 X 
higher. It itf evident froin the different In thu lignia-Jra* yields 
.(2.6 Z) that tnia incccag* m yield ie attributable, to a higher 
carbubydtat^ yiold- The proportion of Lvjeetn ot rumple 55 is 
sorarahat better tL&n tiut-t tt£ Hxwmplfj 54, ?h* viscosity I* also 
improved* 

If the. teat JtCxetLuth vatuisj ore compared with th* cocre-Kpntidixia 
Eitistfiing length values of the pulps ofitniTusd in xp.mplea 54 and 
57 {Kraft. a»i:is!t« : . £ sulfide content), the i!ol lowing, pirnrJusion 
miy h« <ta«n3 the pwlp cooked -with tJiioutuf* K13 At.t«T strength 
pcupcttics tfifm that to olced vlLh nnthrrjqviTtOAio P s lttif^vgh the ligfcin 
non tout ie higher • Xliia ie uIko In ^c.c.ot4 with, the- higher ^ijicosityj 
the yield In iniprqvcid, Strength prop^iLi^, vi;. «lty wid lignin- 
ffiipt y?«ld of the ^ulp oEiC.-iijusd iu Ej^^tnpLe 56 & . e coiKpariihlis with 
tliu torrcsppnTuJin^; properties oi' :l pul^ cjhrninc.^ *y a Kraft pL'OcuKs: 
as described in Kx«lh^U*. .S/ (sulfide ecu tent c, 2 rj I though the 

sttHWe content! wliich at be«t fj; ^fSurdcd by tV thiourea, U V aly 
half tii?.h (c. 10 !>, 
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The embodimeALs of the invention la which an exclusive property or 
privilege ie cluioied .rre dn fined ea Eollws: 



1. A proceaa far dulignifying iLgRoeelluln.se laatarial by cheroic.il 
pulping, rrht.ch process coaip(rite» earring out the pulping upertitLon 

at a ceupacatuce up tp 2.50*C in the pretence of m\ effect \v« anuount of 
a thi panicle . chLocdrlraffii.de, thinnnrh^aiste or dithiocarbaoate , Wherein 
the ratio of the ligoocelluloae material to the pulping liquor la in 
the range of 1:3 to 1:50. 

2. A proc«8i according, to claim 1 which cunprises the ucc of a 
cyclic ttt acyclic thiacsrbamidfi or dithioc»rbamste, 

X A proceci according xv cl»m 2 vhlch Cmnpriaea the us« «f an 
acyclic thUurv«. 

4. A ptocatJ accordiaj to claim. I uhith comprise* th« us* of a 
eonpovAd of the £omil» 



whore lit X ii alley 1 of 1 to 12 carbon atow, cyclo&llcyl, aryl, 
aralkyl, , -CM or -SK» each o# ft , * JT R end A. 



Inrfapandently it hydrogHD, alfeyl <if I to 12 'earboti »two*. lowtr 
allto^y- lower alleyl, pfi«nyl, fcetvsyt, QT phenyl er fc«nzyl §ub4t ituted 
hy h^pgBKp loutr ajfcyl, lover, alkoxy. lower alVo*y-tower alkyl 
«v sulfo, or each tutir of Bubscfivents (Kj and R 2 > end (ftj a«d 
indepeudwitly, to&athet with the nitrogen atom to which tali) P ?ir 
lb attached, ia a 5* or o-mnmhared heterocyclic radical, or 1^ and 
» 3 together are alfcyletie of z or 3 cairboci/atojus or phenyl gh&» and 
U U a option. 




S 
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S s A pxotee* according to claim 4 which coanpyiaea Uj& us* of a 
c-orapound nf ttt* furtiuila 

V 

6 s 

wherein i» lower *LkyI p phenyl or -2<^ 7 and 

oath nf R ? nnd indfeiiemtantiy is liydrQH*m or Itn^r alXyl. 

6, A pronesa- according to claim 5 nfu.ch. c^snprieiiK. the use of u 
compound or formula C2)> vlurt-nin Xj te muLfcy].. -Bn^ or -stcn^ 
and And ar* llydrQflen or methyl, 

7. A pracoBa according to est aim A fchich gDuoprifrii:; rJlics uae of & 
compound t>S ctie formula 

z s 

therein each of and indepesKteatly j.s hydrogen, alkyl o£ l to 
12 c**"bon at DOB, tower alkray-lovar alkyl, pUen/1, teaiyl,. or 
phenyl or t>e.<tuyl *uhstituted fcy Salflaati, Iowst alkyl, lo**c* 
alfwxy, lewer •lkoay-Lo*er nlkyl or aulfo, or ajrf R 2> together 
vLth tSte -nitrogen atom to Vhlth. th*y a T9 attached* are a 5- or 
6-xaeintnired heterocyclic radical and £a au alien li ratal or 

o, A. process *<*t.nTdLTig ttlnim 7 which comprint;*, die use of a 
compound o£ the formula (3)* wheriH.n P t and Rg a™ Low&y »l1cyl. 

9.-,A proca.N4p according fr« *.l*i* 1 uhicJi comju'l etsg til*: use of a*n 
orgaaii** cyclic Lwipoutid containing kfctn or hydroxy J group J «c «t 
mixture, of choie gmupa in add It inn to the Lliiofimide., fcliioiflrbaTnid* 
tiiiocaibaciate. or dithiAaar hamate. 
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io. A erotics? *ccoTrtlTTi& to rlairo ■whcroin ttiG Addition;*! compcii-nd 
£a a dioycHc, trieyullc ot tetracyclic compound or * mixture thereof 
contain in& tuo koto &Toapa or two hydroxy 1 Rrc-ivv or <i nnntyri* n£ 

t1je$C- grouji*. 

Hi A pepuesa accord ins to claim 10, therein the additional i-.nmiinund 

12. A prpt&tfj aptioirfiiLB to cltiioo 9, vherein the cooking liquor 
contains a. crixtwre of 50 Co 93 2 "by wigtic u£ una iir »»ee u£ mid 
organic cyclic: compmjnd$j a^d 5 to 50 K oy woifiht of olio ox more 
impounds of th* fowiut* (.1) as defined lis claisi 4. 

13. A procae* iiooceriMng t« cTUilm 9. -vhcnceui the codkinp liquor 
contains 70 to 90 3 by weight of said organio. GyuLiu eumputtTv* and 
10 to 3c 5f fiy rci^UL cjf ;t compound of the formula <I> as defined in 
claim 4. 

14. A procftac according to clflua 9, wfoerelu the eooStittg liquor 
contains a mivtute of thiourea end flnthrequiiioae or a Mixture of 
thiourea and i^metliy J "Aixi'Kr^i.Rfinvp. each ni^ture buf.ng in the ratio 
of 1:3 ox 1:4. 

15. A process according to claim 9, wherein the cooking liquor 
contains a liiixture of thiourea and* aTielira^alTinna In the r^rio of 



10. A pruueca according, bo -claim l, wherein pulping 1» ci^Tiisd our 
lti tfui tciaparAturu r<|UK« from 50' to 250*0, 

17. A process according. tn claim* 16 > vlieciiin. pulping H.g rare led oat 
i.tj tlru tcuncwTflfcurB ranse frnoi 130* to 200*0. 



l:y co 




w ./V 
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